RUNNING HEAD: Fathers' Mental Health Trajectories 7 Concerning early fathering, two studies reported similar experiences (Colpin et al., 1999; Repokari et al., 2006) , but one detected more negative experience (Baor et al., 2004) among ART fathers.
These conflicting findings suggest that there are latent subgroups of ART fathers in terms of their mental health across the pre-and postpartum. Furthermore, the proportion of fathers belonging to each subgroup may differ between ART and NC groups. For instance, due to psychological burden and medical worries caused by infertility, more ART than NC fathers may be prone to mental health problems during pregnancy. Further differences may be found in associations between mental health and the fathering experience. For example, ART fathers, who have waited for and invested a great deal in fatherhood may be especially well-prepared for parental responsibilities, and their possible mental health problems may thus not impair early fathering. Findings based on the current data showed that ART and NC fathers had similar prenatal expectations concerning their relationship to the future child and that ART fathers even constructed their parental identity somewhat faster, possibly due to longer preparation (Flykt et al., 2009 ). To our knowledge, no prior studies among ART fathers have analyzed latent mental health trajectory classes or their connection to early fathering.
Current Study
Our first aim was to identify longitudinal latent classes of fathers according to early depressive and other psychological distress symptoms (including anxiety, social dysfunction and sleeping difficulties). The trajectories depict the timing and course of paternal symptoms from pregnancy (T1) to the child's age of 2 months (T2) and 12 months (T3). Our second aim was to examine how the trajectory classes associated with early fathering experience across the child's first year (T2 -T3). Finally, we examined whether a family's fertility RUNNING HEAD: Fathers' Mental Health Trajectories 8 history (ART vs. NC group) predicted membership of the trajectory classes, and whether it moderated the association between the trajectory class and fathering experience.
Methods

Participants and Procedure
The sample comprised 773 Finnish Caucasian couples, who participated in the study during the second trimester of pregnancy (T1, 18-20 weeks of gestation) and when the child was 2 (T2) and 12 months (T3) old. Fifty-three percent of the couples had suffered from infertility (duration M = 57 months; SD = 33 months) and undergone a successful assisted reproductive treatment with their own gametes (ART group). Forty-seven percent were naturally conceiving (NC) couples. All the couples entering the infertility clinics were asked to participate in the study (ART group), and the NC group consisted of couples taking part in a routine ultrasound examination offered by community maternal care clinics. The Ethical Committees in participating clinics approved the study.
During pregnancy at T1 N = 756 (99.1%) fathers took part in the study. Later participation rates were N = 615 (80.6%) for T2 and N = 506 (66.3%) for T3. Approximately five hundred (N = 497, 65.1%) fathers participated in all three assessments. Participation at T3 was higher in the ART than in the NC group, 69.2% vs. 62.2%, p < .05. Participation was also dependent on maternal mental health: at each time-point the wives of the participating fathers reported lower levels of psychological distress and/or depressive symptoms than the wives of the fathers who did not take part, GHQ: T1 t = 2.2, p < .05; T3 t = 2.3, p < .05; BDI: T1 t = 2.4, p < .05; T2 t = 3.2, p < .01; T3 t = 3.2, p < .01. However, participation was independent of the paternal mental health measured at previous stages. It was also independent of paternal and maternal education and age, length of the partnership, child's birth weight and parity.
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Measures
Psychological distress was measured at T1-T3 using the 36-item General Health Questionnaire (GHQ-36; Goldberg & Hiller, 1979) , covering anxiety, depression, social dysfunction and sleeping difficulties. Fathers estimated how the symptom descriptions matched their state over the previous few weeks on a Likert scale (1 = not at all to 4 = much more than usual). In this study, averaged sum variables were constructed for time points T1 (Cronbach's = .92), T2 ( = .92) and T3 ( = .93). The Finnish version of the GHQ has shown to be both valid and reliable in detecting symptoms of psychological distress (Holi, Marttunen, & Aalberg, 2003) . To indicate clinical significance, dichotomic variables were computed based on the cut-off point in Finnish samples (Holi, Marttunen, & Aalberg) .
Depression was assessed at T1-T3 by a shortened version of Beck's Depression Inventory (BDI-13; Beck, Ward, Mendelsohn, Mock, & Erlaugh, 1961) . It consists of 13 descriptions of low mood, hopelessness and somatic signs of depression. Participants estimated how they felt on a Likert scale (0 = symptom not present to 4 = symptom present most of the time). Averaged sum variables were constructed for time points T1 ( = .81), T2 = .80) and T3 ( = .84). The Finnish version of the BDI has been found valid and reliable in detecting depressive symptoms (Kaltiala-Heino, Rimpelä, & Laippala, 1999) . Clinical significance was assessed using dichotomized variables with the cut-off points used in Finnish samples (Kaltiala-Heino et al., 1999) . 
Statistical Analyses
To identify fathers' mental health trajectory classes from pregnancy to the child being 2 months and 12 months old, we used factor mixture modelling in Mplus 5 (Lubke & Muthén, 2005; Muthén & Muthén, 1998 -2007 . It identifies subpopulations from the observed data, in longitudinal setting called latent trajectory classes. Figure 1 presents the model of the present study. The identification of latent classes was based on psychological distress (GHQ-36) and depressive symptoms (BDI-13) assessed at T1, T2 and T3. Level factors with loadings fixed at one were included into the model to indicate the overall individual level of GHQ and BDI. Variances, covariances and residual variances were set equal between classes. All mental health variables (GHQ and BDI at T1-T3) were nonnormally distributed. Skewness in variables ranged from 1.22 to 1.83 and Kurtosis from 2.30 to 5.76, all p < .001. Thus, robust standard errors (MLR) with maximum likelihood estimation were used, which also handles missing data by using all the information available (Muthén & Muthén, 1998 -2007 .
Insert Figure 1 about here.
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The optimal number of latent classes was evaluated through seven statistical criteria: three information criteria, three tests and Entropy (see Table 1 ). Our decision was based particularly on the Bayesian information criterion (BIC) and the Bootstrap likelihood ratio test (BLRT) that has been found to be the most reliable criteria (Nylund, Asparouhov, & Muthén, 2007) . The quality of classifications was evaluated using average posterior probabilities for each class.
Insert Table 1 Table 2 shows the demographic variables according to families' fertility history.
Results
Descriptive Statistics
Results show that the ART and NC groups differed in marital status (ART parents being more often married), number of previous partnerships (ART parents having less earlier RUNNING HEAD: Fathers' Mental Health Trajectories 12 partnerships), parity (ART parents being more often primiparous), and maternal socioeconomic status (ART mothers being less often high professionals and more often skilled workers). Further, the partnership had endured longer in the ART group, t(706) = 4.20, p < .001. In contrast, the ART and NC groups did not differ in gender of the child or father's socioeconomic status. Likewise, maternal age, t(724) = -0.59, p = .56, and paternal age, t(708) = 1.78, p = .07, were similar between the groups.
Insert Table 2 about here. Table 3 presents the means, standard deviations and ranges of paternal psychological distress and depressive symptoms at T1-T3. It further shows the means, standard deviations and ranges of the parent, interaction and child domains of fathering experience at T2 and T3.
Insert Table 3 about here.
Identifying Fathers' Mental Health Trajectory Classes
Our first goal was to identify fathers' mental health trajectory classes across the preand postpartum period. As displayed in Table 1 , the information criteria (AIC, BIC, aBIC) and statistical tests (VLMR, LMR, BLRT) of the analysis gave somewhat conflicting results.
The three information criteria as well as the BLRT test suggested that solutions with nine or ten classes would fit best to our data, whereas LMR and VLMR tests preferred solutions with two or seven classes. Entropy decreased slightly when adding classes in the model, but all values indicated proper solutions. Based on the highest reliability of BIC and BLRT as statistical criteria (Nylund et al., 2007) , the 9-class-solution appeared most suitable.
Importantly, however, log-likelihoods of the solutions with nine and ten classes could be only rarely replicated, even though as many as 1000 starting values were used. This indicated instability for these solutions. According to BIC and BLRT, the best stable solution was the one with eight classes. We compared visually the mean courses and class sizes in the 8-vs. 9-class-solutions, and found only minor differences. From the 8-to 9-class-solution RUNNING HEAD: Fathers' Mental Health Trajectories 13 one small trajectory was split into two, and rest of the classes remained fairly stable.
Therefore, we selected the solution with eight classes.
The 8-class-solution had acceptable average posterior probabilities for class membership, ranging from .81 to 1.00. The solution comprised four trajectory classes that were representative of the sample (covering 96% of the data) and had courses that were theoretically meaningful. The remaining four classes comprised only a few fathers (total n = 33; 4.3%), who reported high levels of problems in at least one assessment, but whose symptom courses did not fit any of the four larger classes. These small classes were highly heterogeneous in timing and severity of symptoms. Although perhaps representing meaningful subpopulations of fathers, our sample was not large enough for statistical inferences. However, we did not want to leave them out of the subsequent analyses, which is why we combined them into one new trajectory class, named as Heterogeneous high levels of mental health problems. I Stable low levels of mental health symptoms -class (78.9%, n = 604) was the largest.
Characteristic of fathers in this class were low levels of psychological distress and depressive symptoms during pregnancy and when the child was 2 months and 12 months old. The trajectory (average) does not exceed the clinically significant cut-off point for psychological distress or depressive symptoms at any time-point.
II Moderate increasing levels of mental health symptoms -class (8.9%, n = 68) involved fathers who started out with low levels of symptoms during pregnancy, but whose RUNNING HEAD: Fathers' Mental Health Trajectories 14 symptoms gradually increased towards child's age of 2 months and especially 12 months.
Similar to the stable low -class (I), this trajectory does not exceed the clinically significant cut-off point for psychological distress or depressive symptoms at any time-point.
III
Prenatal mental health problems -class (4.7%, n = 37) involved fathers showing a relatively high level of mental health problems during pregnancy, but whose symptoms then decreased to low or moderate levels when the child was 2 months and 12 months old. The trajectory crosses the clinically significant cut-off points for psychological distress and depressive symptoms in pregnancy, but not any more during the first year of fatherhood.
IV Mental health problems in early fatherhood -class (3.1%, n = 24) comprised fathers with a peak in mental health problems when the child was 2 months old. In pregnancy and at 12 months the symptom levels were relatively low. The trajectory exceeds the clinically significant cut-off point for psychological distress, but not for depressive symptoms, at the child's age of 2 months.
V Heterogeneous high levels of mental health problems -class (4.3%, n = 33) combined four small classes that showed variable but severe mental health symptom profiles. Some fathers (2.3%, n = 18) suffered high levels of problems that increased towards the child's age of 12 months; others (1.1%, n = 8) showed extremely high symptom levels in pregnancy and at 2 months, that then decreased to low levels towards 12 months; others (0.6%, n = 5) suffered chronically high levels of problems; and yet others (0.3%, n =2) reported extremely low levels in pregnancy, but extremely high scores at 12 months. The trajectory exceeds the clinically significant cut-off points for both psychological distress and depressive symptoms in pregnancy and at 2 months, and for psychological distress only at 12 months. Insert Table 4 about here.
Insert
Mental Health Trajectories and Fathering Experience
Our second task was to examine how the paternal trajectory classes associated with early fathering experience. Table 5 Insert Table 5 about here.
Univariate results in Table 5 reveal that differences between the trajectory classes in the general level of fathering experience were significant in the parent, interaction and child domains. Figure 3 illustrates, first, that the fathers in the stable low -class (I) reported an especially positive fathering experience. Post hoc tests specified that on the parent domain, their experience was more positive than that of any other class, and on the interaction and child domains, it was more positive than among fathers in the moderate increasing (II), early fatherhood (IV) and heterogeneous high (V) -classes. Second, the fathers in the heterogeneous high -class (V) reported an especially negative fathering experience. Post-hoc tests specified that they differed significantly from the fathers in the stable low -class (I) on RUNNING HEAD: Fathers' Mental Health Trajectories 16 all three domains, and from the fathers in the moderate increasing -class (II) on parent domain. Third, the fathers in the early fatherhood -class (IV) reported more negative fathering experience than fathers in the stable low (I) and prenatal (III) -classes on the parenting and interaction domains.
Insert Figure 3 about here.
Univariate results in Table 5 further reveal that differences between the trajectory classes in the change of fathering experience were significant on the parent, interaction and child domains. As Figure 3 illustrates, typical to fathers in the early fatherhood -class (IV) was highly negative fathering experience when the child was 2 months old that then sharply improved towards 12 months. Post-hoc tests specified that on the parent domain, their change from T2 to T3 differed from all other classes, and on the interaction and child domains, it differed from the moderate increasing (II), prenatal (III) and heterogeneous high (V) -classes.
Role of Former Infertility
Our third task was to examine, whether family's fertility history (ART vs. NC group) associated with the trajectory class and moderated its effect on early fathering experience.
Results of the chi-square test in Table 4 showed that the trajectory classes did not associate with fertility history, suggesting similar early mental health among ART and NC fathers. 
Discussion
In our study, the timing and course of fathers' mental health symptoms from pregnancy to the child's first year were best described by five distinct trajectory classes: stable low (79%) and moderate increasing (9%) levels of symptoms, and prenatal (5%), early fatherhood (3%) and heterogeneous high levels of (4%) mental health problems.
Previous research has been controversial regarding the course of paternal mental health symptoms during the pre-and postnatal periods, with some studies suggesting stability (Ballard et al., 1994; Zelkowitz & Milet, 2001 ) and others variability (Matthey et al., 2000) .
Our findings demonstrate a heterogeneous, dynamic and timing-specific nature of paternal mental health problems.
Paternal Mental Health Symptoms
In our study, nearly nine out of ten fathers belonged to trajectory classes without clinical levels of mental health problems, in line with previous research suggesting mental health problems to affect approximately 10% of new fathers (Paulson & Bazemore, 2010) .
Among the mentally healthy fathers we detected two distinct classes: a larger group of fathers (79% of the entire sample) showed relatively stable and low symptom courses across the pre-and postpartum, and a smaller group (9%) reported low levels of symptoms during pregnancy that then gradually increased towards the child being two and especially 12 months old, yet, not reaching clinical significance.
The substantial number of fathers with an increasing course of symptoms from pregnancy and across the child's first year present an interesting class. It concurs with some RUNNING HEAD: Fathers' Mental Health Trajectories 18 earlier studies that have found paternal depression to be more common in the late than the early postpartum (Areias, Kumar, Barros, & Figueiredo, 1996; Matthey et al., 2000) . One explanation may be that mental health problems in fathers follow earlier onset of problems in their wives, who give birth and are intensively tied up with early child care, and thus more vulnerable to symptoms during the early postpartum (Areias et al. 1996) .
Fathers with clinically significant mental health problems, a tenth in our sample, typically suffered the disorder only at a specific time-point. They were symptomatic either only during pregnancy (5%) or only when the child was 2 months old (3%). The rest of the symptomatic fathers (4%) suffered either chronic or high sporadic problems, belonging to the highly heterogeneous and unstable trajectory class. To our knowledge, there are no prior paternal trajectory studies, which impedes proper comparison of the occurrence and frequency of the symptoms. Ramchandani et al. (2008) found a smaller number of fathers (2%) who were symptomatic only during pregnancy, but somewhat similarly to ours, 2% of fathers were depressed only when the child was 2 months old. They also reported a group of fathers who were depressed at both times (1%). The study was, however, based on clinical cut-off scores, not trajectories, and focused solely on depressive symptoms, which can explain somewhat lower percentages.
Interestingly, our study did not find a unified class of fathers suffering from chronic mental health problems, but instead, severe problems were highly heterogeneous in their timing and course. This has implications for clinical practice in maternal and child care.
Despite increasing awareness of paternal mental health on family well-being (Ramchandani et al., 2011) , paternal symptoms are not usually screened. Our findings emphasize the importance of screening fathers for mental health symptoms and providing support to them at multiple time-points during their transition.
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Mental Health and Fathering Experience
Transition to parenthood is a period of profound change, with high demands set on new parents. Fathers face challenges particularly in balancing their time between work and family, managing the changes in family economy and accepting decreased time and intimacy with the partner (Genesoni & Tallandini, 2009) . Therefore, although exciting and delightful, transition to parenthood is often experienced as stressful, and especially so among parents who suffer from mental health problems.
Previous research has reported connection between prenatal mental health problems and later negative fathering experience (Saisto et al., 2008) . Our study extended this finding by investigating how specific timings and courses of paternal problems, depicted in mental health trajectory classes, associated with early fathering experience. Notably, the fathers with stable and low levels of mental health symptoms throughout the transition also experienced fathering most positively. Instead, the most negative fathering experience throughout the child's first year was found among the small group of fathers who suffered chronic or heterogeneously timed high levels of mental health problems.
Due to possibly intensive prenatal preparation for fatherhood (Habib & Lancaster, 2006; Vrejsweek et al., 2014) , we assumed that paternal mental health problems during pregnancy would be harmful for early parenting. However, we did not find such a connection. Instead, it was fathers with mental health problems in early fatherhood, but not during pregnancy or the end of the child's first year, who showed more negative fathering experience than other fathers when the child was 2 months old. Once the child was a year old, the fathers no longer suffered mental health problems and their fathering experience was more positive. This rehabilitating course may reflect that, instead of prominent prenatal preparation, the adjustment to fathering primarily takes place in postpartum. In line with this view, Genesoni and Tallandini (2009) and bonding with the foetus may actually be quite weak and much less concrete than the maternal one, due to the absent bodily connection.
Because the association between early fatherhood mental health problems and fathering experience was cross-sectional in nature, it is not possible to draw conclusions about causality. It may well be that early feelings of parenting incompetence and nonrewarding interactions lead to symptoms, or symptoms interfere with fathering tasks. With increasing adjustment to fatherhood during the child's first year, both mental health and fathering experience of these fathers improved. The result brings forth the benefit of psychological treatment on the early father-child dyadic relationship. As it appears that the amelioration of either mental health problems or negative fathering experience can positively affect the other, supporting the early father-child relationship may also reduce the effect of paternal depression on later family interaction and child development.
The Role of Former Infertility
Half of the parents in our study had experienced infertility and became pregnant through assisted reproductive treatment (ART). Conflicting views exist concerning mental health and parenting after ART. Our results correspond with those arguing for normative transition to fatherhood (Cohen et al., 2001; Colpin et al., 1999; Repokari et al., 2005) , as we found similar mental health trajectory classes among ART and NC fathers. We further found that the trajectory classes similarly predicted fathering experience in ART and NC groups. The results are encouraging, as they suggest that fathers' distress and negative emotions related to infertility (Burns, 2007) are relieved and balanced to normative levels once the treatment is successful and pregnancy proceeds.
Some earlier research has suggested more foetal-and child-related worry (Dunnington & Glazer, 1991) and higher parenting stress (Baor et al., 2004) among ART than NC parents. Our study partly concurs, as ART fathers reported more negative fathering RUNNING HEAD: Fathers' Mental Health Trajectories 21 experience on parenting domain, reflected in perceived lack of parenting resources. In contrast, their experiences of early dyadic interaction and infant characteristics were similar to NC fathers. The result may reflect that it takes longer to find self-assurance and parental competence after painful and frustrating experience of infertility (Dunnington & Glazer, 1991) .
Limitations
Despite the relatively large sample and the longitudinal data, this study has limitations. First, we relied on self-reporting to determine fathers' mental health and parenting experience, although clinical interviews would have guaranteed more objective detection of the problems. Second, challenges of including and maintaining fathers as respondents in developmental research are well-known. In our study, nearly 35% of the fathers missed at least one of the three measurement points, and drop-out rate was higher among NC than ART fathers and in families with maternal mental health problems. This may have caused bias towards optimal paternal mental health in our results.
Third, as our primary interest in the latent class analysis was in detecting the unique courses of fathers' mental health, some variation in the level of symptoms was accepted within each class. Therefore, some ambiguity remains in weighting the clinical significance of the identified trajectories. Fourth, the present study sample is not nationally representative. The participants were older than the average age of new fathers in Finland and they included low levels of at-risk families. Therefore, our results can be generalized only to relatively low-risk populations.
Clinically, our findings emphasize the critical role of maternity clinics and child health centers in screening fathers, as well as mothers, for mental health symptoms.
Providing help to families at multiple time-points during the pre-and postnatal period should Note. GHQ-36 = General Health Questionnaire (Goldberg & Hiller, 1979) , BDI-13 = Beck's Depression Inventory (Beck et al., 1961) and PSI-36 = Parenting Stress Index (Abidin, 1995 Note. Fathering experience was measured using the Parenting Stress Index (PSI-36; Abidin, 1995) . I = Stable low levels of mental health symptoms (n = 373), II = Moderate increasing levels of mental health symptoms (n = 62), III = Prenatal mental health problems (n = 23), IV = Mental health problems in early fatherhood (n = 19), V = Heterogeneous high levels of mental health problems (n = 27). N = 504. *** p < .001; ** p < .01; * p < .05. Note. Tukey (HSD) post hoc tests: 1) Parent domain: average (T2-T3) level differences: I > II, III, IV, V (p < .001), II > V (p < .01) and III > V (p < .05); differences in the change from T2 to T3: IV II, III (p < .001), IV V (p < .01) and IV I (p < .05). 2) Interaction domain: average (T2-T3) level differences: I > II, IV, V (p < .001) and III > IV (p < .05); differences in the change from T2 to T3: IV III (p < .01) and IV II, V (p < .05). 3) Child domain: average (T2-T3) level differences: I > II, IV, V (p < .01); differences in the change from T2 to T3: IV III (p < .01) and IV II, V (p < .05). N = 504.
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